Introduction
Kawasaki disease (KD) is an acute systemic vasculitis which progresses to cause coronary artery abnormalities in 20-40% of untreated patients [1] . KD has a universal distribution and has been found in children of different ethnicities worldwide [2] . Its prevalence is higher in Asian countries such as Japan, where the annual incidence is 264 per 100,000 children [3] and low in non Asian countries [4, 5] . Children aged 6 months to 5 years are most susceptible, with peak incidence in children aged 9-11 months [6] .
The aetiology of KD is largely unknown [7] . However it is currently believed that there is a genetic predisposition to the development of KD and the interaction of an unknown infective cause [8, 9] . Diagnosis of KD relies on clinical suspicion with no gold standard diagnostic test. The criteria require the presence of fever for at least 5 days along with four of five other clinical features [2] (see Table 1 ). Because coronary aneurysms in young children are as typical for KD,
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Check for updates Abstract Background: Kawasaki disease (KD) is an acute systemic vasculitis which progresses to cause coronary artery abnormalities as a complication. Echocardiographic and cardiac angiographic data indicate that 20-40% of untreated KD patients develop coronary artery abnormalities. However, majority of the lesions regress over time. Timely treatment with high dose intravenous immunoglobulins (IVIG) and high dose of aspirin has been found to reduce the incidence of developing coronary artery aneurysms to 2%-3%. Data on KD in the African region is unavailable. We present a case of a 5 month old infant that presented at the Uganda Heart Institute with KD associated with coronary artery involvement and is currently undergoing follow up.
Case presentation:
A 5-months-old female infant presented to the pediatric emergency unit with a persistent high grade fever for 7 days with refusal to breast feed, diarrhea and irritability, a generalized maculopapular rash that had started 2 days after onset of fever. Her vaccination status was up to date. She was evaluated and initially managed for gastroenteritis and septicemia with no improvement. A pediatric cardiology review was done at day 22 of illness due to symptoms of difficulty in breathing and palpitations. Significant physical findings were of a very sick infant, febrile with generalized maculopapular rash, peeling of extremities and perineum, hyperemia of the conjunctiva bilaterally and the pharynx, no cervical lymphadenopathy. She had tachypnea, tachycardia with a gallop rhythm but no murmurs, tender hepatomegally, irritability but conscious with no signs of meningeal irritation.
A transthoracic echocardiography done significantly showed dilated coronary arteries, moderate pericardial effusion with preserved ejection fraction. Laboratory findings were of leucocytosis predominantly neutrophilia, thrombocytosis, anemia, raised C-reactive protein levels, hypoalbuminemia and raised liver function tests. Blood cultures and blood smear for malaria were unremarkable.
A diagnosis of KD with coronary artery involvement was made by the pediatric cardiologist.
Treatment for KD was started immediately with high dose intravenous immunoglobulins (IVIG) as a single dose and high dose aspirin with remarkable improvement as the fever subsided with in 24 hours of treatment. Follow up serial transthoracic echocardiography findings showed regression of coronary artery dilatation over time and currently at 3 years of age the coronary arteries are of normal diameter for her body surface area.
month-old infant with coronary artery involvement in Uganda in Africa.
Case Report
A 5-months-old female infant presented to the pediatric emergency unit with persistent high grade fever for 7 days that was not associated with convulsions, was refusing to breast feed, had diarrhea but no vomiting and was irritable. She had a generalized maculopapular rash that had started 2 days following onset of the fever, had no cough. No history of contact with a person with similar symptoms was elicited and her vaccination was up to date. On admission significant laboratory findings were of leucocytosis of 26.6 × 10⁹/mmᶟ predominantly neurophilia of 23 × 10⁹/mmᶟ, anemia with hemoglobin of 10 g/ dl, thrombocytosis of 484 ×10⁹/mmᶟ, hypoalbuminea of 24.8 g/l. Blood culture and urinalysis were normal. She was then admitted on pediatric ward managed for gastroenteritis and septicemia with antibiotics and antipyretics with no improvement. Over the days following admission her condition worsened and she developed difficulty in breathing and palpitations. A pediatric cardiology review done on day 22 revealed a febrile, infant axillary temperature 39.2 °C, generalized maculopapular rash with peeling of extremities (mainly hands and feet), hyperemia of the conjunctiva bilaterally and the oral pharynx, excoriation in the genital area, had no cervical lymphadenopathy. She was tachypneic with a respiratory rate of 66 breath per minute, oxygen saturation at room air was 98%, had subcostal recession with normal air entry into the lungs. She had a tachycardia of 178 beats per minute with a gallop. Heart sounds were of normal intensity and had no murmurs, blood pressure was 96/54 mmHg. There was a tender hepatomegaly measuring 4 cm below the costal margin. The infant was very their presence as shown by echocardiography or angiography is accepted as one of the diagnostic criteria with four or less of the other criteria present to establish the diagnosis [10] . An algorithm by the American Heart Association in 2004 suggested additional use of supportive laboratory testing that included markers of inflammation, presence of anemia, leukocytosis, thrombocytosis, hypoalbuminemia, elevated liver enzymes, sterile pyuria [11] .
Coronary artery involvement remains the most important complication after KD and it is assessed serially with echocardiography primarily by quantifying internal coronary artery diameters [12] and using the Z-score based on the body surface area where by a Z-score > 2.5 indicates coronary artery dilatation [13] . The risk of coronary artery abnormalities can be prevented by timely administration of intravenous immunoglobulin (IVIG) and the medium to long term prognosis is excellent [7, 9] .
The American Heart Association recommends that patients be treated with a single infusion of IVIG over twelve hours at a dosage of 2 g/kg within ten days of fever onset, along with an anti-inflammatory 100 mg/kg/ day dose of aspirin (acetylsalicylic acid) spread out over 4 doses until the child is fever free [11] . Administration of high dose intravenous IVIG has been found to reduce the incidence of coronary aneurysms significantly to 2%-3% if given within the first 10 days [14] . Resolution within 1-2 years after onset has been observed in approximately 50%-60% of coronary aneurysms, however giant aneurysms (> 8 mm in diameter) tend to persist [15] . Although, there is plenty of data on KD in the rest of the world, there is no available data in the African region. This case report reminds clinicians to have high index of suspicion for KD in Uganda and the rest of the African region. We describe a case of KD in a five- Table 1 : Diagnostic criteria for Kawasaki disease. Four of these five plus a fever of more than 5 days confirms the diagnosis of KD [2] .
Criterion Description

Conjunctivitis
Bilateral, painless, non exudative Lymphadenopathy Cervical, usually more than 1.5 cm, more commonly unilateral
Skin rash Commonly maculopapular
Mucosal changes Red, cracked lips, glossitis with hyperplastic fungiform, papillae seen as strawberry tongue, diffuse erythema of the oral mucosa or oropharynx Changes of extremities Initial stage: Erythema and oedema of palms and soles.
Convalescent stage: Peeling of skin from fingertips have used regression equations based on measurements from non febrile normal children to calculate z scores based on body surface area and these allow for continuous assessment of the time course of coronary artery involvement and z score of > 2.5 is considered for dilated coronary arteries [13, 17] . The infant we have presented at diagnosis had dilated coronary arteries (left main coronary artery diameter was 5.4 mm and right coronary artery diameter was 5.7 mm) as per the Japanese ministry of health criteria and de Zorzi, et al. where by the z scores of both coronary arteries were > 2.5 for her body surface area (z scores for both coronary arteries was 6.6).
Several risk factors associated with coronary artery involvement have been identified, such as younger patient age and male gender, laboratory abnormalities (such as higher white cell or neutrophil count, higher C-reactive protein, higher erythrocyte sedimentation rate, lower serum albumin, and lower hemoglobin or hematocrit, treatment delay, and persistent or prolonged fever [18, 19] . The identified risk factors for coronary artery involvement in this infant included younger patient age of 5 months, prolonged and persistent fever that had lasted 3 weeks, treatment delay that was started 22 days after onset of disease, laboratory abnormalities (such as leucocytosis with a neutrophilia, raised CRP, lower serum albumin of 24 g/l, and lower hemoglobin that kept on dropping over course of disease. However, this infant's delay in the diagnosis and thereby increasing the risk of coronary artery dilatation could be attributed to the rare occurrence of KD in the African region. Therefore this case calls for clinicians in this region to have a high index of suspicion for early diagnosis and treatment of KD to reduce the risk of developing coronary artery complications.
Despite delayed diagnosis the infant was immediately started on infusion of high dose IVIG at 2 g/kg for 12 hours (single dose) and high dose of aspirin at 100 mg/kg in four divided dosed for 4 days and was stepped down to 3 mg/kg for 6 weeks. Treatment is recommended to start with 10 days of onset of disease irritable but was fully conscious with no signs of meningeal irritation.
A repeat of the laboratory tests revealed persistent leucocytosis with neutrophilia, thrombocytosis, worsening anemia that had drooped up to 6.1 g/ dl and C-reactive protein of 64.5 mg/l (see Table 2 for laboratory results done over the time of illness). Echocardiography findings showed dilated coronary arteries (proximal left main coronary artery was 5.4 mm in diameter and right coronary artery was 5.7 mm in diameter) and a moderate pericardial effusion.
A diagnosis of KD with coronary artery involvement was made on the basis of the clinical presentation that included fever for over 5 days, generalised maculopapular rash, peeling of the hands and feet, hyperemia of the conjunctiva bilaterally (see Table 1 ) and dilated coronary arteries on echocardiography. Supportive laboratory findings included leukocytosis predominantly neutrophils, anemia, thrombocytosis, raised CRP and hypoalbuminemia.
Treatment was started on day 22 with high dose infusion IVIG at 2 g/kg (single dose) and high dose aspirin at 100 mg/kg in four divided doses for 4 days and was stepped down to 3 mg/kg for 6 weeks. The infant markedly improved with fever subsiding within 24 hours of commencing treatment. Serial follow up echocardiograms showed resolution of the dilated coronary arteries over time until child was 3-years old when the coronary arteries were of normal diameter for her body surface area (see Table 3 and Figure) .
Discussion
Coronary artery lesions represent serious complications of Kawasaki disease. Commonly used definitions of coronary artery involvement have relied on the Japanese Ministry of Health criteria, which dichotomously define abnormalities as a maximum absolute internal diameter > 3 mm in children < 5 years of age or > 4 mm in children 5 years and older, or a segment 1.5 times greater than an adjacent segment, or the presence of luminal irregularity [12, 16] . However recent studies 
Conclusion
Although KD is rare in Uganda and the rest of the African region, clinicians in these parts of the world should have a high index of suspicion for early diagnosis and timely treatment of KD to reduce the risk of developing coronary artery complications.
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according to American Heart Association [11] but in this infant it was started late due to delayed diagnosis and child had already developed coronary artery dilatation. Approximately 50% of coronary abnormalities regress within five years [20] and we are glad to mention that the coronary arteries for this child currently at 3 years of age are of normal z scores of < 2.5 for her body surface area.
Summary
KD is rare in Uganda and the rest of the African region as there is no available data. The infant in this case report presented in primary care with typical symptoms of KD but because of the rare occurrence of the disease, the diagnosis was missed by the clinicians initially. A pediatric cardiologist eventually diagnosed her with KD with coronary involvement based on symptoms, laboratory testing, and echocardiography findings. The prima- 
